Topography of the oxytocin receptor system in rat brain: an autoradiographical study with a selective radioiodinated oxytocin antagonist.
A new, highly selective radio-iodinated oxytocin receptor antagonist [( 1-(beta-mercapto-beta, beta-cyclopentamethylenepropionic acid, 2-O-methyltyrosine, 4-threonine, 8-ornithine, 9-tyrosylamide]-vasotocin) was used to identify and quantitate specific binding sites for the neurohypophyseal hormone oxytocin with in vitro incubation of rat brain sections and autoradiography. Exclusively oxytocin binding sites were detected in view of the high affinity of the [125I]-labelled oxytocin antagonist for oxytocin binding sites and the negligible affinity for the vasopressin liver (V1) and kidney (V2) receptor types. The putative oxytocin receptors were abundantly present in several brain regions, where previously discrimination between oxytocin and vasopressin binding was difficult, i.e. the olfactory nucleus, the islands of Calleja, the ventromedial nucleus of the hypothalamus, the central amygdaloid nucleus and the ventral subiculum of the hippocampus. In addition oxytocin receptors were demonstrated in other areas, such as the taenia tecta, dorsolateral caudate putamen, ventral pallidum, accumbens, lateral septum, bed nucleus of the stria terminalis, thalamic paraventricular nucleus, lateral, basolateral and medial amygdala, the dorsal subiculum, perirhinal cortex and the amygdaloid-hippocampal area. The high affinity and the low detection threshold of this [125I]-labelled oxytocin antagonist permitted identification of oxytocin receptors in new regions such as the ventral part of the lateral septum, medial septum, dorsal motor nucleus of the vagus nerve and the olive nuclei in the brain stem.